Many factors, including bacterial and viral infections, are believed to precipitate attacks of wheezing in children. The evidence for bacterial infection is conflicting. Sanders and Norman (1968) failed to show an association between bacterial infection and episodes of wheezing in a study of hospital outpatients, whereas Eisen (1969) considered that bacterial infection was an important factor in precipitating exacerbations of wheeze.
Reports of the relation of viral infections and wheezing have been concerned mainly with children strongly suspected of wheezing after upper respiratory tract infections and studies have generally been confined to the winter months (Freeman and Todd, 1962; Berkovich, Milian, and Snyder, 1970; McIntosh et al., 1973; Minor et al., 1974b) . The most convincing evidence, showing a strong association between viral infection and wheezing in cbildren, comes from a 5-year study in general practice (Horn et al., 1975) .
The present study was undertaken to determine the incidence, nature, and seasonal variation of viral infections in children admitted to hospital with wheezy bronchitis or asthma. Recent evidence suggests that both conditions are due to the same basic disorder (Williams and McNicol, 1969) shows that there was serologic3l evidence of infection on 12 occasions (RS virus in 6), in 8 of which culture was negative. Fig. 1 shows aggregate data of patients admitted and investigated and the virus isolates for each month of the year. Results for each month of the study (Fig. 2) showed that admissions were least common in the winter months. There was a slight month-to-month variation in the number investigated and in the virus isolation rate, February and August being peak months for virus isolation. Fig. 3 shows the seasonal variation in the two most commonly isolated viruses. Rhinoviruses were found throughout the year, whereas RS virus isolation was confined to the winter months. group.bmj.com on October 21, 2017 -Published by http://adc.bmj.com/ Downloaded from and M. pneumoniae of 27 -4% in 544 episodes of wheezy bronchitis in general practice. The investigation was confined to wheezy children with upper respiratory tract symptoms for less than 5 days, which may explain the higher rate of isolation than in the present series. In a hospital-based study (Disney, Matthews, and Williams, 1971) comparable to ours but limited to one year, only three viruses were cultured during 51 episodes of wheeze. The conclusion, that viruses are not implicated in acute attacks of wheezing in children, must be interpreted with caution for epidemics of viral illness may be missed unless studies are conducted over several consecutive years.
Viruses associated with wheezing have varied in different studies. McIntosh et al. (1973) found RS virus to be the commonest, whereas others, (Berkovich et al., 1970; Minor et al., 1974a; Horn et al., 1975) found associations between other viruses and wheeziness. Minor et al. (1974a) cultured rhinoviruses on 15 occasions out of 24 in which virus infection was associated with wheeze, and Horn et al. (1975) isolated rhinoviruses on 64 occasions out of 152 episodes of wheezy bronchitis with positive viral culture. RS virus and rhinovirus were the most common viruses isolated in our patients. RS virus isolation tended to occur during annual epidemics, whereas rhinovirus was a precipitant of wheeze throughout the year. Parainfluenzae and influenza A and B viruses have also been isolated from wheezy children but the association has been less constant than with RS virus and rhinovirus.
The rate of virus isolation was higher in children admitted on more than one occasion. This may suggest that viral infection occurs more commonly in children with an asthmatic tendency, and Minor et al. (1974b) have produced evidence to support this view. We found an atopic background (a common marker of an asthmatic tendency) in approximately half of the patients in both the virus-positive and virus-negative groups. The higher rate of isolation of viruses in readmissions was not due to the skewing effect of a few highly susceptible children as no child in the series had more than three infections. Moreover, 7 children, each with 5 or more admissions (45 admissions), had 10 isolations (22%), which is only slightly greater than the overall isolation rate.
In this study the rate of virus isolation in wheezing attacks did not change significantly with age though the incidence of viral infection was much higher in preschool children. This finding is not unexpected as the incidence of wheezing tends to fall throughout childhood. Any decrease in susceptibility to wheeze by the time of school entry is possibly offset by greater exposure to viruses in overcrowded classrooms. If this were so, it would be surprising if the rate of virus isolation in wheezy children fell at least during the early years at school. Virus infection is also commoner in girls over the age of 5 than in boys ofthe same age (P <0 *05). Although significant, this finding may well not be relevant in view of the small numbers of patients and isolates in each group.
The role of virus infection in the natural history of wheezy bronchitis and asthma is not clear. In our seiies the proportion of children with a history of atopy in first-degree relatives was no different in the virus-positive and virus-negative groups. Horn et al. (1975) have shown that wheezy children with positive virology tend to wheeze aiso in response to exercise, inhaled allergens, and emotional upsets which suggest that host susceptibility is important. This view is strengthened by the finding that viruses associated with wheezing in some children may be associated with upper respiratory tract infection without wheeze in others. Most of these observations have been uncontrolled, but it is usually inferred that there is a relation between the child's atopic background and susceptibility to wheeze with certain viral infections. Nevertheless it is not known whether some children wheeze only with viral infection. In acute bronchiolitis due to respiratory syncytial virus it has been suggested that susceptibility both to bronchiolitis and subsequent wheeziness is greater in infants with a history of atopy in first-degree relatives than in controls of the same age (Rooney and Williams, 1971) .
Our results suggest that wheezing attacks are more severe when associated with viral infection. The question of host susceptibility again arises, however, and our retrospective data do not allow precise definition of the relative roles of virus infections and atopy in determining severity.
Indeed the many questions relating to virus/host interaction remain unanswered, but we are attempting in a prospective study to define further the interaction of virus infection, atopic background, and immunological status in wheezy children. 
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